Haemodialysis is a technique that allows the treatment of the patient's blood through a semi-permeable membrane against a saline solution, thus eliminating excess electrolytes, some toxic wastes and water (VorbeckMeister et al. 1999) .
The removal of chlorine and chloramines from the feed water, together with the presence of stagnant areas within the distribution network, inadequate maintenance of tanks, dead spaces and tubing within the haemodialysis machine, mean that the water systems used may become contaminated with microbes and therefore become susceptible to the growth of biofilm (Marion-Ferey et al. 2003 , Nystrand 2008 . A variety of microorganisms is present in such biofilms and release compounds such as endotoxins, muramylpeptides and polysaccharides into the water. The molecular weight of such compounds ranges from 0.5-200 kDa, permitting their passage through membranes used in renal replacement (Schindler et al. 2004 , Cappelli et al. 2005 .
Patients with renal failure are more frequently at risk of fungal infections than healthy individuals (Drozdowska 2007) . Based on previous results from our laboratory (Varo et al. 2007 , Pires-Gonçalves et al. 2008 , Candida parapsilosis was shown to be the predominant yeast involved in the contamination of water samples collected from a haemodialysis centre. In addition, C. parapsilosis has emerged as a major pathogen in nosocomial candidemia in Brazilian tertiary care hospitals (Medrano et al. 2006 , Bruder-Nascimento et al. 2010 , Cordeiro et al. 2010 , Pereira et al. 2010 . Recently, the C. parapsilosis complex has been redefined as three distinct species: C. parapsilosis, Candida orthopsilosis and Candida metapsilosis (Tavanti et al. 2005) ; however, the current literature contains very little data pertaining to the distributions and antifungal susceptibilities of these biofilm Candida species.
Candida species have different degrees of susceptibility to antifungal drugs, which have been used for both the control of infections and prophylaxis (Pfaller et al. 2003 , Yang et al. 2004 . Previous studies, which compared the clinical use of drugs such as fluconazole (FLC) and amphotericin B (AMB) showed that FLC is the best therapy in the empiric treatment of fungal infections due to lower toxicity and low cost (Pfaller et al. 2003 , Colombo et al. 2006 , Nucci et al. 2010 .
Although C. parapsilosis is not considered to be particularly prone to the development of antifungal resistance, several reports have suggested a decreased susceptibility to azoles and AMB (Diekema et al. 2009 , Pappas et al. 2009 ). The emergence of C. parapsilosis strains that have decreased susceptibility to azoles and that may be transmitted throughout the hospital environment may be related to the extensive use of FLC in combination with suboptimal hand hygiene and central venous catheter care in a population of seriously ill patients. Moreover, it is known that biofilms have increased levels of resistance to the most commonly used antifungal agents (Ramage et al. 2001 , Pierce et al. 2008 .
In this study we used a large collection of strains originally identified as C. parapsilosis collected from a hydraulic circuit from a haemodialysis centre (i) to screen for C. orthopsilosis and C. metapsilosis, (ii) to test the ability to form biofilm and (iii) to investigate the in vitro susceptibility of Candida spp biofilms to the antifungals FLC and AMB. This is the first study describing the recovery of distinct C. parapsilosis strains in the water used in haemodialysis.
MatERialS and MEtHodS
Isolates -A total of 100 isolates taken from the water samples described below and previously identified by conventional methods as C. parapsilosis was included in this study. The isolates were collected from the haemodialysis unit located in the state of São Paulo (SP), Brazil, between March 2006-March 2007. They were obtained from 110 samples of water that were collected at the beginning of a dialysis treatment and consisted of a series of 22 samples at each of five points in the water system: municipal water supply to the dialysis centre (I), downstream of the reverse osmosis filter (II), water distribution systems in three dialysis rooms, designated rooms A, B and C (III), (IV) and (V). Each sample was collected after 3-5 min free flow (APHA 2005) . Samples from (I) were treated with 1 mL 1.8% sodium thiosulfate per litre to remove residual chlorine. In addition, 36 samples were taken from 19 kidney machines, four samples of cleaning water from the dialyser reuse system and 13 from the water storage tank, before use or during patient changeover once they were disinfected and ready for a new session. Water samples were filtered through a cellulose acetate membrane (0.45 μm pore size, Millipore, SP, Brazil) on a filtration ramp (Sartorius). The membrane was placed on a plate containing R2A agar (Reasoner & Geldreich 1985 -Difco, Detroit, MI, USA) at 30ºC for five days . The organisms were identified and the species defined based on the following: colony morphology, germ tube test, chlamydospores on Tween 80 cornmeal agar (Difco) and by the pattern of assimilation of a variety of carbon and nitrogen sources. The results were compiled and analysed as previously described by Kurtzman and Fell (1998) . All fungal isolates were stored at -80ºC in the microbiology laboratory at the University of Franca, SP, Brazil; prior to use, frozen stocks were recovered from storage by growth on Chromagar Candida medium (CHROMagar Microbiology, Paris, France).
DNA extraction -Genomic DNA was extracted from yeasts grown in a broth composed of 2% glucose, 2% mycological peptone (Difco) and 1% yeast extract (Difco) with horizontal shaking. Briefly, cells were harvested and lysed by vortexing with 0.3 g glass beads (0.45-0.52 mm in diameter; Sigma, St. Louis, MO) and 500 µL TES [100 mM Tris, pH 8.0, 10 mM ethylenediamine tetraacetic acid (EDTA), 2% sodium dodecyl sulphate]. After vortexing, proteinase K (100 µg/mL) was added to the lysate and incubated at 55ºC for 1 h. The salt concentrations were then adjusted to 1.4 M with 5 M NaCl and 10% cethyltrimethylammonium bromide (Sigma Chemical Corporation, St. Louis, MO, USA) was added. After incubation (10 min at 65ºC), the samples were centrifuged (3,000 g 10 min); chloroform (700 µL) was added to the supernatant and the samples were incubated for 30 min at 0ºC. Following centrifugation (3,000 g 10 min), RNase (10 mg/mL, Sigma) was added and the samples were incubated for 1 h at 37ºC. DNA was precipitated with two volumes of isopropanol, dried and redissolved in 50 µL of TE buffer [10 mM Tris/HCl (pH 8.0), 1 mM EDTA].
Secondary alcohol dehydrogenase (SADH) gene restriction profile -Amplification of the SADH gene was performed by polymerase chain reaction (PCR) with the primers described by Tavanti et al. (2005) . The amplification conditions were as follows: a cycle of denaturation for 7 min at 94ºC, followed by 30 cycles at 94ºC for 1 min, 50ºC for 1 min and 72ºC for 1 min, with a final step of 10 min at 72ºC. The PCR products were separated by agarose gel electrophoresis (2%) in Tris-Borate-EDTA (TBE) buffer (89 mM Tris base, 89 mM boric acid, 2 mM EDTA) 0.5 M 20 mL; distilled water to 1,000 mL, at 150 volts for 2 h at room temperature. Amplicons in the gel were stained with ethidium bromide (0.05 µg/mL). Gels were visually analysed and, to standardise the quality of the images, imaged with ultraviolet (UV) light using the Image Master VDS System (Amersham Pharmacia Biotech, UK). C. parapsilosis ATCC 90018, C. orthopsilosis ATCC 96141 and C. metapsilosis ATCC 96143 were used as controls. The PCR products (fragment of 716 bp) obtained from C. parapsilosis isolates were digested with BanI restriction enzyme (New England Biolabs, Hitchin, UK) in a 30-µL reaction volume containing 25 µL of the PCR product, 3 µL of 10x buffer (supplied with the enzyme) and 2 µL of BanI (20 U/µL) (Tavanti et al. 2005 , 2007 ). Digestion products were loaded onto a 2% agarose gel containing ethidium bromide. TBE buffer was used as the running buffer and a 100 bp DNA ladder was used as a molecular size marker (Promega, Madison, WI, USA). DNA bands were visualised by UV transillumination.
In vitro biofilm assay -The protocol for biofilm growth followed that of Pierce et al. (2008) with slight modifications. Briefly, Candida biofilms were formed on commercially available, presterilised, polystyrene, flatbottomed, 96-well microtitre plates (Corning Inc, Corning, NY, USA). Standard cell suspensions [100 µL of a suspension containing 1 × 10 6 cells/mL in Roswell Park Memorial Institute (RPMI) 1640 supplemented with Lglutamine and buffered with 0.165 M morpholinepropanesulfonic acid (MOPS) (Sigma)] were seeded in selected wells and incubated for a series of time intervals (4, 6, 8, 12, 18, 24, 36, 48, 72, 84 and 96 h) at 37ºC. A semi-quantitative measure of the formed biofilms was calculated using a 2,3-bis (2-methoxy-4-nitro-5-sulphophenyl)-2-H-tetrazolium-5-carboxanilide (MTT) (Sigma) reduction assay (Berridge et al. 2005 , Krom et al. 2007 , Nuryastuti et al. 2009 ). MTT solution (20 µL) [a stock solution containing 5 mg of MTT per mL of phosphate buffered saline (PBS)] was added to each well and the samples were incubated at 37ºC for 6 h. After staining, plates were washed three times with PBS. Isopropyl alcohol (200 µL) was then added to solubilise the MTT formazan product and 100 µL was transferred to a new microtitre plate. The level [optical density (OD)] of the formazan present in the destaining solution was measured at 540 nm using a microplate reader (Asys) (Eugendorf, Salzburg, Austria). Candida albicans SC5314 was used as a biofilm control strain (Ramage et al. 2002 , Pierce et al. 2008 .
At each time point, viable counts of sessile cells were assessed. The wells were washed extensively and serial 10-fold dilutions in sterile PBS were performed. The size of inocula for each cell suspension was confirmed by plating aliquots of 1:10, 1:100 and 1:1000 dilutions on Sabouraud dextrose agar (Difco) and obtaining a colony forming unit (CFU) measure after 48 h at 37ºC. All studies were conducted in duplicate and an average colony count (log10 CFU/mL) versus time (h) was calculated.
Antifungal susceptibility studies -Two antifungal agents frequently employed in clinical treatments were used in this study, FLU (Pfizer Inc, New York, NY, USA) and AMB (Bristol-Myers Squibb, Princeton, NJ, USA). Concentrations in the range of 0.125-512 µg/mL for azoles and 0.015-128 µg/mL for AMB were used. Stock solutions were prepared in water (azole) or dimethyl sulfoxide (AMB) and serial two-fold dilutions in RPMI 1640 medium (Sigma) buffered to pH 7.0 with 0.165 M MOPS buffer were made. Candida biofilm formation was carried out as described above. After biofilm formation, the suspension medium was aspirated and the biofilms were washed three times with sterile PBS. A total of 100 µL of the antifungals were then added to the microtitre plates containing Candida biofilm and incubated for a further 24 h at 35ºC. Following incubation, the metabolic activities of the cells in the biofilms were estimated using the MTT absorbance assay. Minimum biofilm inhibitory concentration (MBIC) values of the antifungals were measured as the ODs of the antifungal-treated wells relative to those of the control (antifungal-free) wells (considered to be 100%). All assays were carried out in quadruplicate. C. albicans SC5314 was used as a biofilm control strain (Ramage et al. 2002 , Pierce et al. 2008 .
The Clinical and Laboratory Standards Institute (CLSI) broth microdilution tests for planktonic cell were performed according to the CLSI M27-A3 recommendations approved in April 2008. Minimal inhibitory concentration (MIC) values for azoles were determined visually, after 24 h of incubation, as the lowest concentration of drug that caused a significant diminution (≥ 50% inhibition) of growth below control levels and the MIC of AMB was determined as the lowest concentration that prevented any discernible growth. Strains with MICs of > 1 μg/mL for AMB were considered resistant (CLSI 2008 , Diekema et al. 2009 , Guinea et al. 2010 . Quality control strains C. parapsilosis ATCC 22019, Candida krusei ATCC 6258 were included in each test.
Scanning electron microscopy (SEM) -C. parapsilosis and C. orthopsilosis isolates whose biofilm mode of growth came closest to the pattern of C. albicans SC 5314 biofilm in the MTT assay (OD) were selected for processing for both confocal microscopy and SEM. To determine the effect of antifungal drugs on the morphology and architecture of Candida biofilms, they were prepared according to a previously published protocol (Reed 1996) . Briefly, Candida biofilms were formed on sterile polyvinylchloride (PVC) disks within 12-well cell culture plates (Corning) by dispensing cell suspensions containing 5.0 x 10 6 cells/mL in RPMI 1640 onto appropriate disks at 37ºC. The biofilms formed on these disks were placed in fixative [2% formaldehyde (v/v), 3% glutaraldehyde (v/v) in 0.1 M potassium phosphate buffer (pH 7.2-7.4)] for 48 h. After three washes, the cells were postfixed with 1% (wt/v) OsO 4 , dehydrated with a series of ethanol washes (30-100%), critical-point dried in CO 2 (MS 850, Electron Microscopy Sciences) and coated with gold in a Denton Vacuum Desk II coater. Following processing, specimens were visualised using an SEM (JSM 5410: JEOL, Tokyo, Japan). Experiments were repeated three times with at least three replicates for each time point.
Confocal scanning laser microscopy (CSLM) -Biofilms were stained and CSLM was performed as described previously by Kuhn et al. (2002) . Biofilms were formed as described above for SEM. After incubation at 37ºC for 24 h, the disks were washed with PBS and transferred to a new 12-well plate. Four microlitres of FUN-1 (10 Mm) (Molecular Probes, Eugene, Oregon, USA) and concanavalin A-AlexaFluor (CAAF) 488 conjugate (0.5 mM) (Molecular Probes) in PBS, was added to each well containing a biofilm disk. The plate was incubated for 45 min at 37ºC on a rocker t. Disks were removed from wells, placed in 35-mm glass-bottom microwell dishes, inverted and observed using a Leica TCS SP5 microscope (Leica Microsystems, Wetzlar, Germany) using excitation at 543 and 488 nm and emission at 560 and 505 nm for FUN-1 (red) and CAAF (green), respectively. To determine the structure of the biofilms, a series of horizontal (xy) optical sections with a thickness of 1.175 mm was taken throughout the full length of the biofilm. Regions of red fluorescence (FUN-1) represent metabolically active cells, the green fluorescence (CAAF) indicates polysaccharide-containing cellular walls and yellow-brown areas represent metabolically inactive or non-viable cells. Confocal images of green and red fluorescence were recorded simultaneously using the multichannel mode. Z-stack images and measurements were corrected using LAS AF 1.8.2 build 1465 Leica Microsystems CMS Gmbh.
Statistical analysis -Statistical analyses were performed using GraphPad Prism version 4.00 for Windows (GraphPad Software, San Diego, CA, USA). Values were expressed as the means ± standard deviation. The OD values from individual Candida biofilms were compared by the Student's t test and the Dunnett's test for comparison post-test. The association between MTT assay absorbance readings and total viable count was determined by Pearson's correlation coefficient (r).
RESultS
Molecular identification of isolates -A fragment of the SADH gene (716 bp) was amplified by PCR and the restriction analysis of the SADH PCR products was used to redefine 100 C. parapsilosis complex isolates on the basis of conventional biochemical tests. According to the BanI restriction pattern, C. parapsilosis has one site (at position 196), C. metapsilosis has three (at positions 96, 469 and 529) and C. orthopsilosis has no restriction site. Of the 100 isolates, 53 were assigned to the most commonly encountered subtype, C. parapsilosis, and 47 to C. orthopsilosis (Fig. 1) . No C. metapsilosis were found in this study.
Biofilm assays -Biofilm production was detected in a total of 72% of the 100 isolates. Table I shows biofilm metabolic activity results for all 100 environmental isolates tested and one quality control strain. Results for the MTT colorimetric analyses (OD 540 nm values) of biofilms of C. parapsilosis and C. orthopsilosis, formed in different wells (Table I) of the same 96-well microtitre plate (4 replicates), demonstrated no statistically significant difference between biofilm production (t test, p = 0.199). However, analytical methods showed that C. albicans was the best biofilm producer (using a multiple comparison two-way Dunnett's t test, p < 0.01) compared to the C. parapsilosis complex.
It has been previously argued that metabolic activity of a biofilm is correlated with cell numbers and that higher levels of MTT reduction indicate higher numbers of cells (Krom et al. 2007) . In this study, we used a growth curve to show that MTT assay absorbance readings were proportional to the cellular density of the biofilm. The Pearson correlation test was used to compare the spectrophotometric profile with CFU counts and showed that there was a significant correlation (r = 0.940, r = 0.951 and r = 0.958 for C. parapsilosis, C. orthopsilosis and C. albicans, respectively). Maximum cell density was obtained in 48 h, whilst the biofilms appeared to enter a phase of declining growth by 72 h as shown by the lower OD at 72 h than at 48 h (Fig. 2) .
CSLM examination of biofilm-associated C. parapsilosis complex cells -CSLM examination was used to correlate the MTT reduction and CFU assay results with effects on biofilm metabolism and structure ( Fig. 3A-E ). Samples were stained with FUN-1 and concanavalin A. FUN-1 is a fluorescent dye that is taken up by fungal cells; in the presence of metabolic viability, it is converted from a diffuse yellow cytoplasmic stain to red, rod-like staining. The concanavalin A-AlexaFluor 488 conjugate selectively binds to polysaccharides, including α-mannopyranosyl and α-glucopyranosyl residues and fluoresces green. FUN-1 staining showed that Candida cells in biofilms were metabolically active, as indicated by the red fluorescence in Fig. 3 . Both FUN-1 and MTT tests are used in cell viability but different biochemical pathways are used. FUN-1 test confirmed the results obtained with the MTT assay; both showed that the biofilm cells were metabolically active. biofilms incubated with FLC at different concentrations displayed metabolic activities similar to those observed in the control biofilms (free drug). The comparative analyses of MIC and MBIC indicated that the MBIC of AMB for 12.5% (9) of C. parapsilosis complex isolates was equal to the MIC (Table III) and in 23.6% (17) of the isolates the MBIC was ≥ eight times higher than the MIC (Table III) . The MBIC 50 and MBIC 90 for FLC of two Candida species were > 512 µg/mL, while the MBIC 50 and MBIC 90 for AMB were 4 and > 16 µg/mL, respecUltrastructural studies -The ultrastructure of biofilms of representative isolates of C. orthopsilosis and C. parapsilosis on PVC disks were compared with the reference strain C. albicans SC 5314 and observed by SEM to distinguish specific features of the species. After 24 h of incubation, the microarchitecture of the Candida biofilms became complex due to the amount of extracellular material surrounding the cells and resulted in compact structures that strongly adhered to the plastic support (Fig. 4A-C) . Biofilms of C. orthopsilosis presented short filamentous forms and C. parapsilosis presented as a layer of blastospore aggregates with irregular clusters while C. albicans biofilms form complex structures with dense layers of blastospores and hyphae (Fig. 4) . In agreement with the MBIC results, the treatment with AMB induced apparent cellular distortions on the blastospore layer (Fig. 5) whereas FLC-treated biofilm cells appeared minimally affected (Fig. 6) .
Antifungal activity against C. orthopsilosis and C. parapsilosis planktonic cultures -The results obtained for C. parapsilosis (n = 100) using the CLSI method at 24 h against both FLC and AMB are shown in Table II . None of the isolates showed resistance to the antifungal agents tested. MICs (µg/mL) at which 50% (MIC 50 ) and 90% (MIC 90 ) of the strains were inhibited were 0.5 and 2.0, respectively, for FLC and 0.031 and 0.062, respectively, for AMB. The planktonic MICs reported for control strains were within the recommended CLSI limits.
Activities of conventional antifungals against Candida biofilms -A clear difference in antifungal susceptibility was observed between the planktonic and sessile cells of both species. The mature Candida biofilms exhibited a strong resistance to antifungal agents. Resistance to FLC (MBIC greater than 512 µg/mL) was detected in all the preformed biofilms of all strains because Candida tively. Quadruplicate antifungal susceptibility testing of biofilms from the same strain displayed identical MBICs for the antifungal agents tested. The MBIC for the reference strain C. albicans SC 5314 was within the range described by Pierce et al. (2008) .
diSCuSSion
Dialysis fluid consists of up to 99% reverse osmosis water; in addition, chemicals such as acids, salts and bicarbonates are added. Worldwide, the production of dialysis fluid is approximately 25,000,000,000 litres, which makes dialysis fluid one of the largest products by volume used in medicine (Nystrand 2008) . The microbiological content of water seldom originates in the fluid phase, i.e., the water, but on surfaces in the dialysis system (Hoenich 2009 ). However, water transports microbial material to dialysis machines.
We examined 100 C. parapsilosis isolates from a haemodialysis unit and by molecular analysis 53% were found to be C. parapsilosis, while 47% corresponded to C. orthopsilosis. In comparison to other Candida species, C. parapsilosis has an extensive distribution in nature and is not an obligate human pathogen, having been isolated from different environmental sources (Trofa et al. 2008) . Those sources may represent potential routes for nosocomial transmission to patients (Kojic & Darouiche 2004) .
For haemodialysis, biofilm formation represents the starting point for biofouling, resistance to antibiotic chemotherapy or disinfection and microbial regrowth (Stewart & Costerton 2001) . Different methods for assessing Candida biofilm formation have been reported in the literature (Krom et al. 2007 , Pierce et al. 2008 . In this study, colorimetric evaluation showed that the absorbance readings were proportional to cell density of the biofilm in agreement with Krom et al. (2007) and Nuryastuti et al. (2009) . Small variations in the metabolic activities of the biofilm formed on the polystyrene surface were detected between the C. parapsilosis complex isolates tested. The results probably reflect the physiological differences between the isolates and confirm the report by Lattif et al. (2010) that all species of C. parapsilosis complex form equivalent biofilms.
Little information is available regarding the ability of the newly reclassified species of C. parapsilosis to form biofilms on biomedical substrates. In this study, a considerable number of C. parapsilosis (34/53, 64%) and C. orthopsilosis strains (38/47, 80.8%) formed biofilms; this is in contrast with two previous reports in which the authors failed to demonstrate any biofilm production by these two species (Song et al. 2005 , Tavanti et al. 2007 ). The high frequency of biofilm-producing isolates found in our study was perhaps due to a higher capacity of isolates from environmental sources to form biofilms in comparison with isolates obtained from clinical sites. In nature, fungi and pathogenic bacteria exist predominantly in biofilms, rather than as planktonic or free-floating organisms (Costerton et al. 2003 , Cushion et al. 2009 ). Currently, the percentage of isolation of different species that constitute the complex C. parapsilosis: C. orthopsilosis, C. metapsilosis and C. parapsilosis have not yet been described.
Microscopy findings confirm that C. albicans produces more biofilm than C. parapsilosis species. In agreement with others researches, mature biofilms of C. albicans consisted of a dense network of yeast and hyphal elements (Chandra et al. 2001 , Ramage et al. 2001 , Seneviratne et al. 2009 ). Mature biofilms of C. parapsilosis are structurally similar to those described by Kuhn et al. (2002) . Here, a basal blastospore layer or irregular groupings of blastospores were observed for C. parapsilosis, while C. orthopsilosis presented short filamentous forms, besides blastopores. SEM and microtitre assays results demonstrated that C. parapsilosis and C. orthopsilosis form biofilms on polystyrene and PVC surfaces in accordance with the report from Rotrosen et al. (1983) that stated that both yeast cells and hyphal-form Candida can adhere to polystyrene. It is known that catheters made of synthetic polymers are more exposed to microorganisms (Delorme et al. 1992 ) because they promote the retention of proteins (albumin and coagulation proteins) on their surfaces, increasing adhesion and microbial proliferation (Kojic & Darouiche 2004 , Cappelli et al. 2005 . Moreover, the risk of contamination to the patient is increased when considering the stagnation of flow in the tubes within the dialysis machine, which occurs during the inter-dialysis, providing ideal conditions for the adhesion, proliferation and formation of biofilm (Man et al. 1998) .
Sessile (biofilm) cells display unique phenotypic traits in comparison with planktonic cells (Ramage et al. 2002) . The most notable of these is that sessile cells are resistant to both antimicrobial agents and host immune factors. Our results confirm that sessile C. parapsilosis complexes are highly resistant to azoles (> 512 µg/mL) as previously demonstrated by others (Ramage et al. 2002 , Choi et al. 2007 , Melo et al. 2011 ).
Antifungal therapy is usually directed by the sensitivities of the organism in vitro (Tarif 2004) . Although interpretive breakpoints for AMB have not been established, isolates of Candida spp for which MICs are > 1 μg/mL are unusual and possibly resistant or, at the very least, may require high doses of AMB (≥ 1 mg/kg of body weight/ day) for optimal treatment (Rex & Pfaller 2002 , Spellberg et al. 2006 , Pappas et al. 2009 ). In this study, for 12.5% of C. parapsilosis complex isolates the MBICs of AMB were equal to the MICs (Table II) and ≥ eight times the MIC in 23.6% of the isolates (Table II) . Similar results have been observed by Kuhn et al. (2002) and Choi et al. (2007) . It has been suggested that biofilm resistance may be related to contributions from the extracellular matrix that prevent active drug diffusion, the physiological state of cell, efflux pumps on the cell membrane that pump antifungal drugs out of the cell or differential gene expression patterns by sessile cells (Chandra et al. 2001 , Kuhn et al. 2002 , Ramage et al. 2002 , Mukherjee & Chandra 2004 , d'Enfert 2006 , Seneviratne et al. 2008 . In conclusion, we observed that C. orthopsilsois and C. parapsilsosis were contaminating the water used in the haemodialysis unit studied. Among the strains tested, most were able to produce biofilm. In evaluating the sensitivity of the biofilms to antifungal agents in clinical use, we saw that all isolates studied were resistant to FLC and the majority were resistant to AMB. It is particularly important in dialysis to prevent the formation of biofilm, because the reduced availability of nutrients and accumulation of toxic waste encourages the dispersal of cells, i.e., the release of cells from the original biofilm community to generate new communities in new places (Uppuluri et al. 2010) . Dispersed cells of Candida are responsible for candidemia and invasive disseminated candidiasis, which are among the most serious forms of infection and lead to the highest mortality rates (Colombo et al. 2006 , Bruder-Nascimento et al. 2010 . a: MIC amphotericin B = 2 µg/mL (Clinical and Laboratory Standards Institute M27-A3 document) (Guinea et al. 2010 ).
